A Gram-stain-positive and obligately anaerobic bacterial strain, BR72 
A Gram-stain-positive and obligately anaerobic bacterial strain, BR72 T , forming ivory yellow colonies was isolated from a faecal sample of a healthy Korean woman. 16S rRNA gene sequence analysis indicated that strain BR72
T belongs to Clostridium cluster XIVa and represents a distinct phyletic line within the family Lachnospiraceae. The most closely related strains were Clostridium nexile DSM 1787 T (94.1 % 16S rRNA gene sequence similarity), and Eubacterium fissicatena DSM 3598 T (92.9 %). The DNA G+C content of strain BR72
T based on its genome sequence was 45.3 mol%. The major cellular fatty acids were C 16 : 0 , C 14 : 0 , and iso-C 17 : 1 I and/or anteiso-C 17 : 1 B. Acetic acid was produced from glucose fermentation. Other physiological and biochemical comparisons allowed the phenotypic differentiation of strain BR72 T from the members of the family Lachnospiraceae. Based on the phylogenetic and phenotypic findings, this strain is considered to represent a novel species of a new genus belonging to the family Lachnospiraceae and the name Sellimonas intestinalis gen. nov., sp. nov. is proposed. The type strain of Sellimonas intestinalis is BR72 T (5KCTC The human gut contains a highly diverse bacterial community (Eckburg et al., 2005; Human Microbiome Project Consortium, 2012) . Recently, gut microbiota and its functions in maintaining host health have attracted great interest and have been investigated using culture-independent molecular techniques (Human Microbiome Project Consortium, 2012) . The gut microbiota is estimated to exceed over 1000 species of mostly anaerobic bacteria and is dominated by the phyla Firmicutes and Bacteroidetes (Bäckhed et al., 2005) . Commensal gut bacteria in healthy humans maintain a balance and produce microbial metabolites such as shortchain fatty acids during glucose fermentation. Their products are considered to perform important functions for the host metabolism and the immune system (Brestoff & Artis, 2013) . The major bacterial species producing short-chain fatty acids are included in Clostridium cluster IV and cluster XIVa. In this study, we describe the taxonomic characterization of a novel bacterial strain, BR72
T , belonging to Clostridium cluster XIVa (Collins et al., 1994) .
Strain BR72
T was isolated from a faecal sample of a healthy Korean woman, subject KO-018, who had not taken antibiotics in the previous 6 months. The fresh faecal sample was immediately brought into the anaerobic workstation (Coy Laboratory Products) containing 5 % H 2 , 5 % CO 2 and balance nitrogen. For isolation, the faecal sample was directly plated onto YCFAG medium containing 1.5 % (w/v) agar (Duncan et al., 2002) . After 18-24 h of incubation at 37 8C, single colonies were selected based on their morphology and streaked on new modified Gifu anaerobic medium (GAM; Kisan Bio) agar plates at 37 8C under anaerobic conditions to obtain a pure culture. The isolate, designated BR72 T , was stored at 281 8C in modified GAM medium supplemented with 25 % (v/v) glycerol for preservation.
Abbreviation: ANI, average nucleotide identity.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain BR72
T is KP966092. The GenBank Bioproject ID numbers for the draft genome sequences of strain BR72
T and Eubacterium fissicatena KCTC 15010
T are PRJNA283562 and PRJNA-283563, respectively.
Bacterial genomic DNA was extracted by using the Wizard genomic purification kit (Promega). 16S rRNA gene sequences were amplified and sequenced as described previously (Chun & Goodfellow, 1995 T (92.9 %). The 16S rRNA gene sequences of closely related strains were aligned using the EzEditor program (Jeon et al., 2014) and used to produce phylogenetic trees. The neighbourjoining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) methods were employed using MEGA version 6.06 (Sohpal et al., 2010) . Evolutionary distances were computed according to the Jukes and Cantor oneparameter model (Jukes & Cantor, 1969) and bootstrap analysis with 1000 replicates was performed to determine the reliability of tree topologies. Bayesian inference was performed with MrBayes 3.2.2 (Ronquist & Huelsenbeck, 2003) by running four Markov chains for 5 000 000 generations with a sample frequency of 100 and burning an initial 1 000 000 generations under the general time-reversible model with a gamma-distributed rate variation. The neighbour-joining phylogenetic tree indicated that strain BR72 T was a member of Clostridium cluster XIVa and formed a monophyletic clade with two close relatives (Fig. 1) . In all trees, Clostridium nexile DSM 1787 T and Coprococcus comes ATCC 27758
T were recovered as the closest relatives.
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Eubacterium limosum Coprococcus comes ATCC 27758 T (Holdeman & Moore, 1974) To determine the DNA G+C content of strain BR72 T and E. fissicatena KCTC 15010 T , whole genome sequencing was performed using Illumina MiSeq system technology with a 250 bp read length and pair-end reads. De novo assembly of the genomes was performed using the CLC Genomics Workbench 5.5.1 (CLCbio). The resulting draft genome of strain BR72
T had 33 contigs and the genome size was 3.19 Mb. The G+C content of strain BR72
T was calculated as 45.3 mol% (Table 1) . Average nucleotide identity (ANI) values were calculated using the BLAST-based ANI calculation method as described previously (Goris et al., 2007) (Table S1 , available in the online Supplementary Material). These ANI values were significantly lower than the proposed cut-off values for bacterial species delineation (95-96 %; Goris et al., 2007; Kim et al., 2014) corresponding to the 70 % DNA-DNA hybridization recommendation. Analysis of the genome sequences of strain BR72
T was performed using the Rapid Annotation Subsystem Technology (RAST) server (Aziz et al., 2008) . This revealed that four genes for D-alanyl lipoteichoic acid biosynthesis and 15 genes for polyamine metabolism were present in the genome of strain BR72
T . Genomic analysis also revealed the presence of diaminopimelic acid as the diagnostic diamino acid in the cell-wall peptidoglycan.
For cellular fatty acid analysis, strain BR72
T and the four reference strains were cultured on modified GAM plates at 37 8C for 2 days. Fatty acid methyl esters were obtained by using the standard fatty acid methyl ester method of the Sherlock Microbial Identification System (MIDI) version 6.2 and analysed based on the TSBA6.2 database. Strain BR72 T contained C 16 : 0 (29.7 %), followed by C 14 : 0 (24.4 %) and summed feature 4 (iso-C 17 : 1 I and/or anteiso-C 17 : 1 B; 17.7 %) as predominant fatty acids, and summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c; 5.4 %), iso-C 19 : 1 I (5.0 %), summed feature 1 (iso-C 15 : 0 H and/ or C 13 : 0 3-OH; 3.9 %), summed feature 3 (C 16 : 1 v7c and/ or C 16 : 1 v6c; 3.4 %), C 18 : 0 (2.5 %), C 12 : 0 (1.7 %), summed feature 2 (C 14 : 0 3-OH and/or iso-C 16 : 1 I; 1.1 %), C 16 : 1 v5c (0.8 %) and C 14 : 1 v5c (0.3 %) were detected as minor fatty acids ( Table 2 ). The cellular fatty acid composition of strain BR72
T was different from those of related species of Clostridium cluster XIVa especially in the relative amounts of C 14 : 0 and summed feature 4.
The end products of glucose fermentation were analysed by using a GC flame ionization detector system (David et al., 2014) after cultivation of the strain in pre-reduced peptone-yeast extract (PY) (Holdman et al., 1977) medium and PY medium supplemented with 1 % glucose (PYG) for 5 days. Acetic acid was produced from metabolism of glucose.
Growth was assessed at 13, 25, 37, 45 and 50 8C in the modified GAM agar for up to 14 days under anaerobic conditions by using an AnaeroPak system (Mitsubishi Gas Chemical). Sensitivity to bile was determined by comparing growth on PYG agar medium with 1, 2 or 4 % Bacto oxgall (Difco) after 14 days of incubation at 37 8C. The effects of pH on growth were determined over the range pH 4.4-6.8 at intervals of 0.4 pH units (adjusted with 10 M KOH or HCl after autoclaving the media). Hydrogen sulfide production, indole formation and motility were tested using hydrogen sulfide indole motility (SIM; Oxoid) medium. Cell morphology was examined by Ribeiro et al. (2012) . DData from Eckburg et al. (2005) . dA/a, acetic acid; b, butyric acid; E, ethanol; L, lactic acid. Capital letters indicate major end products. §Data from Holdeman & Moore (1974) . using transmission electron microscopy ( Fig. 2) . Gram staining was performed according to the conventional Gram procedure and spore staining was conducted with malachite green dye. Catalase activity was determined by observing the production of oxygen bubbles after the application of 3 % (v/v) hydrogen peroxide solution. Other phenotypic properties and enzyme activities were tested using the API 20A, API ZYM and API rapid ID 32A systems according to the manufacturer's instructions (bioMérieux). Each assay was performed in triplicate. Results of the physiological and biochemical tests are given in Table 1 and in the species description.
The results of phylogenetic analysis based on 16S rRNA gene sequences showed that strain BR72 T clearly falls into Clostridium cluster XIVa and forms a distinct phyletic branch within the family Lachnospiraceae. The most closely related strain was Clostridium nexile DSM 1787 T , sharing 94.1 % 16S rRNA gene sequence similarity, a value below the proposed cut-off value for a new bacterial genus (95 %; Tindall et al., 2010) . Strain BR72 T also shared low DNA-DNA relatedness with members of the family Lachnospiraceae based on whole genome sequences. In contrast to closely related species, strain BR72 T could be distinguished based on enzyme activity of a-chymotrypsin, valine arylamidase, crystine arylamidase, leucine arylamidase and tyrosine arylamidase. Furthermore, strain BR72 T showed different chemotaxonomic properties from Clostridium nexile KCTC 5578 T in producing acid from maltose and raffinose as well as possessing enzyme activity of arginine arylamidase. In comparison with Coprococcus comes ATCC 27758 T , strain BR72 T did not produce acid from sucrose and possessed enzyme activity of proline arylamidase. The DNA G+C content of strain BR72 T was 45.3 % based on the genome sequence, which is similar to that of E. fissicatena KCTC 15010
T , but higher than those of Clostridium nexile DSM 1787 T , Coprococcus comes ATCC 27758 T and R. torques ATCC 27756 T . In addition, the major fatty acids of strain BR72 T were C 16 : 0 (29.7 %), C 14 : 0 (24.4 %) and summed feature 4 (iso-C 17 : 1 I and/or anteiso-C 17 : 1 B; 17.7 %); however, C 14 : 0 was present as a minor component in Clostridium nexile KCTC 5578 T (8.3 %) and R. torques ATCC 27756 T (8.8 %), and summed feature 4 (iso-C 17 : 1 I and/or anteiso-C 17 : 1 B) was represent as a minor component in E. fissicatena KCTC 15010 T (6.8 %). C 12 : 0 was detected as a minor fatty acid in strain BR72 T (1.7 %), but as a major fatty acid in E. fissicatena KCTC 15010 T (11.8 %). The fatty acid profile of strain BR72
T was very different from that of Coprococcus comes ATCC 27758 T , such as lacking C 16 : 1 v5c, C 14 : 1 v5c and iso-C 15 : 1 v9c, which were major fatty acids in Coprococcus comes ATCC 27758 T . Therefore, based on the distant phylogenetic relationship with related taxa and unique phenotypic characteristics, strain BR72
T is considered to represent a novel species of a new genus, for which the name Sellimonas intestinalis gen. nov., sp. nov. is proposed.
Description of Sellimonas gen. nov.
Sellimonas (Sel.li.mo9nas.. L. fem. n. sella a seat used for the purpose of defecation; Gr. fem. n. monas a unit, monad; N.L. fem. n. Sellimonas a stool monad, referring to stool origin).
Anaerobic, non-spore-forming, Gram-stain-positive, catalasenegative and oxidase-negative. Cells are diplococcus-shaped and 1.0-1.2|0.6-0.8 mm in size. Glucose is fermented to acetic acid. Predominant cellular fatty acids are C 16 : 0 , C 14 : 0 , and iso-C 17 : 1 I and/or anteiso-C 17 : 1 B. Genes responsible for diaminopimelic acid as the diagnostic diamino acid as well as biosynthesis of lipoteichoic acids and polyamine are present in the genome. The DNA G+C content is approximately 45 mol%. A member of the family Lachnospiraceae, order Clostridiales. The type species is Sellimonas intestinalis.
Description of Sellimonas intestinalis sp. nov.
Sellimonas intestinalis (in.tes.ti.na9lis. L. fem. adj. intestinalis intestinal, referring to gut habitat).
Displays the following properties in addition to those given in the genus description. Colonies are ivory yellow with entire margin (0.1-2 mm in diameter) on modified GAM at 37 uC. Growth occurs at 25-45 uC in modified GAM medium; optimal growth temperature is 37 uC, and no growth is observed above 50 uC. Growth occurs at pH 6.0-6.8 and in the presence of 0-4 % bile (optimum, 0 %) in PYG medium. Motile on soft agar; does not produce hydrogen sulfide or indole in SIM medium. The major end product of glucose fermentation is acetic acid. In API 20A strips, acid production occurs from D-glucose, lactose, maltose, D-xylose, L-arabinose, raffinose and trehalose, but not from D-mannitol, sucrose, salicin, glycerol, cellobiose, D-mannose, melezitose, D-sorbitol or D-rhamnose. Cells are negative for urease, indole formation, gelatin hydrolysis and aesculin hydrolysis. In API ZYM strips, enzyme activities are positive for alkaline phosphatase, leucine arylamidase, valine arylamidase, crystine arylamidase, a-chymotrypsin, acid phosphatase, naphthol-AS-BIphosphohydrolase, a-galactosidase, b-galactosidase and a-glucosidase. Weakly positive for trypsin and N-acetylb-glucosaminidase but negative for esterase (C4), esterase (C8), lipase (C14), b-glucuronidase, b-glucosidase, amannosidase and a-fucosidase. In API rapid ID 32A strips, cells are positive for a-galactosidase, b-galactosidase, a-glucosidase, N-acetyl-b-glucosaminidase, glutamic acid decarboxylase, arginine arylamidase, proline arylamidase, phenylalanine arylamidase, leucine arylamidase, pyroglutamic acid arylamidase, tyrosine arylamidase, histidine arylamidase and serine arylamidase. Weakly positive for leucyl glycine arylamidase, alanine arylamidase, glycine arylamidase and glutamyl glutamic acid arylamidase but negative for urease, arginine dihydrolase, b-galactosidase 6-phosphate, bglucosidase, a-arabinosidase, b-glucuronidase, a-fucosidase, mannose fermentation, raffinose fermentation, reduction of nitrates, indole formation and alkaline phosphatase. The major cellular fatty acids of cells grown on modified GAM agar at 37 uC are C 16 : 0 , C 14 : 0 and summed feature 4 (iso-C 17 : 1 I and/or anteiso-C 17 : 1 B.
The type strain is BR72 T (5KCTC 15479 T 5JCM 30749 T ), isolated from a faecal sample of a healthy Korean woman. The DNA G+C content of the type strain based on the genome sequence is 45.3 mol%.
